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3 • Xtttt&JMNb 1- 7 v S>* ? HOT* . 
WM&m SOI ««t. »KOS0I 12&tf 

Kill 3 SrSIffix + y ?\,z i 0 Ma L Tg«Hffi<0- 

a-t^CAOJBlS'fiitT. SOI JB2±?U1ffF«fa 

Ge4 . ^OMM^%<ScOSiGe4 &PM0SFE 
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.r o y y 3 vm s±tfM$ ixtjmm t . 
z<r>im®HzB&LWz y y 3 >mt . 

^tffgoyynylfc, 

KM ViWfc, 10 

MB^'J a >-»RcOH<iie^Sa*qg^$ fit v vfrv 4QB 
tctt«»tt*iifc, ESSM&#fgc7)yy3yy;y7x»> 
Alt, 

fifcy-xfWL PMMflttfc. 

mm3] yynygs^ 

tm&m±.izBf$L2 nmzft 1 <r>m.<r>iy y 3 y«o 
jw «fc o t 2 nmm isva>mt. 
msstt i v y a y«± wass 

iw^yayy^v-^ijiiKjBdtsiifefi^Kos 30 
&m<v>>V3yJ§t. 

i^Hssos^TOo^y 3 yi+t»jfts*ifcy- 

f-v+iHR*. KWyffiigfc, 

j&coy y 3 yy/uv- >>Ajg t , 

i^ffi»S*KB<0 v y 3 y y;uv-^AJfit»t»BRS 
*Uty-X««L f-^/MBHL 

118*84 ] ME9lo9l9S»KB09^ 'J 3 yMWzB 
lflE«S»«m«o^y ny^v-^A+CM^fut 
1«8tt*n*«K 2a£VMi3ie^«7)^«^®. 

iss*ja 5]y'j3 y£K_t fciesw* ^ ut ^ y 3 y 

ma Lifter y 3 ys^coiSffiSris ajf 
iiet. 50 
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xtr^y^/uru-texlciO, fTietfilS/S-bOliilEy 

y 3 >JB±fc«iwi8*ittiB«>' y iyy>i>-?-*?m 
i > nifiey y 3 yas««osai u^ffiiwiMM 
oyy ayy/i,v-*?Amt:®&nzj&&t&imb em 

y y 3 y*s^ffit*iMr x y 3 ^jb* sis 
tt-fsigfc, 

xtr^y-wuro-txicio. nettiM±(3BA3 

*ifc»JMfc^'J 3 y«±(cU«TIHW)tIW)i/U 3 
y y 3 y s«± (cttflEWBWBo y y 3 yyn>-?- -7 a 

m&*7] ixy&KWzn&nnsmiizx^x. 
y y 3 y«RorttK=aw«<ifcie»i*»j«-f sis 
t. 

xt^y-^yro-fextio. lugy y 3 yffigoig 

l^^#^S^i«±fcJit&^«8«rtt<K<!0y y 3 y^yu 
-?x>7A/12\ |?Eyy3yS«<0|fe»«*sflqtL'5:^ 
fflM£tettffi«ffi*BB*>y y 3 y ^/i^^AJIfcHi* 

(c^-rsisi * mthz t zftwitt t^mwm 

im$m] xt^dfy^;wro-fex{cJ:0> 

y 3 yi s ztmmtth mtm 5 . 

6 ggv Mi 7 Ctt<o^l»^^K3Ktr£. 
1000 1 ] 

[0002] 

[$3fco«j] yy3yM0SFETcOSiI'fba:ElS3t 

ttti^y ^yt^vx^A^xnfltiiSrffiffl-tsi* 
tc yy3ygs«Lh(cis^ wdS-^fc^uayyA-"? 

^yayiBtJKJSL, i^loSO^^JB^yny 
<o?H5I0M^^y y a y^T'li^^y y 3 y t 

#S;tA f »]^ixTV\S(IEDM Tech.Digest,1994.p3 73 

-376) . ifrLKtfh. zmmim^x^^m. 
©wyy 3yi$r#s7t^ws. yy ayy^-^A 

RL^MOSFET-Ctt, y-X- FU^yiaw»4*ft*«fll 
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[ooo3] z^mm^mmi-^nmt ix . 

uyynyjf (SOI 1) £W"tSSOI (silicon on in 
sulator ) mfemmiT. *<0±fc« ; F«|DS*fci' 

ftTU|>(Appl.Phys.Lett t 64(14),pl856-1858,1994) . 

zff)tmxu. siGem/sai'-m/siomcommmmzB 
fS.Lt:tk, 700 x^&nts^asm^m^oi mizn* 

Zt%<mmiZltbZbtf'Clib. Z<Ot%. Site 

[00 04] SiS&tfSiGeJfOXtr^y^ 
Tn-fe^(C?V>T{iB.S.Meyerson^(7) "Low tmperature 

silicon epitaxy by UHV/CVD " Appl . Phys. Lett, vol 4 
8,p797-799.19862&V "Cooperative growth phenomena 
in silicon/germanium low- temperature epitaxy " Ap 
Pi . Ph ys . Lett , vol 53 , P 2555-2557 , 1988 1 IMS $ tlX V > 

[0005] -^PMOSFET (?)WMitZffl$>fzMZit. Si 

kLTfiJfflt&;fr£* ? »«iTv^. ^OJE^M^O 

siGe««/N-;u^si k tm ix mmmm^m^r h n. 
tb s pmosfet <nmmit£m&zt.mmt%& (ieee e 

LECTRON DEVICE LETTERS. V0L15.N0. 10. 1994, P402-40 
5) . ZZX\ E8Stt»^iGel£JBlS-f4fc*>te 

^-l>feWIKWWTtC-ri>^* { S.I. (J. AppI .Phys.vol7 
0, No. 4, 1991 . P2136-2151 ) . 
[00 06] 

LSI SrSjjttS^^CdNMOSFET t PMOSFET t£$3.*-£ 
FET k, ffi«5««WlGelS:fflV^tePM0SFET t'(±£^ 

tffesiw-s z k i±rarc*> & . 

[0007] #aWBi % ±fEPIHfc:»Vt$rS*ifcfctf> 
«ffi«JB«SiGeJBk*»*ttJ:<f|«-t*Ci:fcJ: Oft 

s. 

[00 08] 

<m*JHi ) isv^ymmb. 

ftfcyy3yjfk, ■TOi'yayfliteJBJftSfufcttTF 
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^itiwy'jay^v-Wit^ iwyynyy 
fifty-***, 

stufc. sxmvvmni'Vzy j>nt. z 

fcy-xfW. ***/u«S. h'WyfMi, i^f- 
10 T*/Mi*J:t»*8*ifc*'- MWt SrftflW 6 i k 

[0009] (m*3 2 ) li, ffiEftHfft 

Iftgcoy y n y^V^-7-^AJlk , fiC&tSAWBa 
y y 3 yy/UVX^AJf k fcH^KJB* l-T v v& I k £ 

[0010] 4fc*«i»tt (1*313 ) li. y'J^yl 
£ks iOi/yayffitUitaBttSiiftjeiMlk. Z<r> 

mm±.izB&ztifcm 1 «y y 3 >®t . mi 
mmiizB&ztitiisdm 1 <o««oy y 3 y/ioj&w 

20 J:9t)Wv«2<^B«^y3yJBk. iTEIBl««« 
«i^y 3yJB±t^«s^fi^«»tt!B<o^y 3^ 

/l^z^Ajfk. Z<Di'Vn>-!fiU-?-'-?J*m±.l,zB®. 

mz&mni'Vzymwz&is.ztitzv-z.fflii. +a> 
sfifctf- Muck , mzm2<7)ffi®cDi/>)?ym±iz 

m.ZlxkBaBB&ttmni' 1 } 3 y^/Uv^AJSk . 
Z<r)Wm*-W£<?) : yV 3 y^l^-^Aif "tHcBltS 
tifcV-*««, f-Y*;HSWs FHy«*k. i<o 
30 f-^^l/f®«{±lC0fig$^> ! -r-^k5:M«i-ri.C 

[0011] (ll*JS4 ) tt % ftE9l->»>) 

S^KJB^^y 3 y«#C=^# 
(c«70ftM««W»: U 19IEE«IS»«JB<o^y3y 
A4»(c»Jft S tut f-v ±»=E7Lco 
8tM4ia«kUTV^Ct«:1$ak1-4ilWcJil. 2^ 

[00123 (»*« 5 ) u. y y 3 ygis 

ttzmmz-ftix y y 3 y«*^$a^s«$r«fii 
40 t . Biriay y 3 ymmfmtm&m^-ui mn imm 
isvaymmwmmzmiii-f&xmk, xtf^^y^/i/ 
ro-txt i o , fjE^»«±ofray y 3 ym±.im 
mmsmnisv 3 yy/^^^Ait. i?iey y 3 
ymfannm ucmm±izizKMmm<ois y 3 yy^ 

[0013] 4fc*3Si|B (SR$ia6 ) *»«{CIS!P 

$n7t$e^Ji &&ffiizn+& y y 3 ys^^fflt^aw 

50 □§*uti6HWi<0i'y3>'*««ffl* { BiflUTViS»» 
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lc»i«-t6iat Sr*(SH-S £ k t i-4*»(WS 
[0014] 4fc*»W ) tt. -f * 

iszn&nmmiz a -s r , i/y a y«««rt»t»# 

£4 0 . WE^U a y^^fc^WOTiSHLtt 
US^IRWKJBW^'jayy^^A**, WES' 'J 
a y^a«ftJl#fiF£ L&i WUtcUEHttSO 

[00 15] S4>t*«Bfl (4. Xf^drx 

[0016] 

[0017] (mmmi > m a>£>09<4. «i« 
mmmt-bh. ft-mnz^-txiiz. nat/issn 

b HlKcOSiH (SOI 1) 2 k „ Jf SlOOnm S£<0*ft&Jl 

3 **-rii/yay»Ri immti. zixsoi 12' 
14. £*i*J»Hfci-*xak . iotti^aaMJltx 30 

SPRffc-fiit^TS*. iiT. SOI JlWPJIte. ft 
(8^JB£tSfcAfcft#tj*^4niii ~~150nm cr>$gii*< 

[00 1 8] &(cH2K*-t4 3lc. i^'Ja^Sfi 
1 coSDI 12 k 161*83 SrSlRx-y^y^-fSdkCJ; 

[00 1 9] *KH3fc*fJ:dte. CO$"U3^aK 40 
Tn-t^(cJ;i)Jl$30nimJS<7)Si0.7Ge0.3«4 SrjKJIiS 

S5oo , cc#j*flL tt*fR*JFrttTioo(rc. 1 3ms 

&<omm£1itil. *£M^3±OSi0.7Ge0.3^4 
tmZ-tte. i^k#^DSB±^jSL^Si0.7GeO.3Ji 

X\ SiGel4 <7)GeW#$l4. 20-50% 0$eH*>H3 L 
V\ Gen^*20Z *«TC«4i<0±fc«»S*l63l->5R») 

ww.m?>s\m iza^x, *H&*<o**0«SM>*^a»fc 50 
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T**. 50% J:0**V^tttSiGe«4 

£500 'Cajgk Uck#GeS#$20-50% fcjtflBLT. 
40~300nn cO®H**» 4 U\ -tftttJJBBHJ: 9**" 
v**£fcUU H!ate0fc#l£3ii&SiGel4 

ntrt a ; k mmtifrt>x'h i . 
i o o 2 o ] mzm t < x tr ? * ^^7Dtxt j: o 

JfcgiS£500 *Ct\ Si0.7Ge0.3«4±(CJf$30n ra <7>Si 
85 «Lfc. -lOiSS. *S?*£fDU:Si0.7Ge0.38 
4 JHZ\i. gi-s5S9M*ft!B«SiJi5 a^JfcSftS. I 

as&xfcp fiatm h^xjhw* (to*) 

[0021 ] &fcl24 Kjjrf 4? LOCOS $H«£ S Bg 
NMOSFET WJBlS^^jBStPHlSFET WJgjfc^gfBiSJ: £ 
[0022] ftliZmStZjp-?*?^ UyXhJif 

u mm'nix. nmosfet o#j#fig»«ici' 

£v.X:?k LTPMOSFET JgiOT£ffiJ&0&iiasift5 * 

■T4. *IS»4«t=Si*5 MMMfcLT-C*****^ 
y- hKitK&JBtftf i C k 4 0 , MOSFETOJSf-ir* 

^jam^wsj k HBi6iSEc5[6i± zm&tMzmx'h 

[0023] t^-f4 d hA'^-y 

7 *®^(*Sr»^bLT«SlO nn gjR 

oy-h»flae ^Wk^PMOSFET fl5)£^ 

vmnmstomt. E»s«ssosio.7Geo.3«4 ^x-^ 

BMb* 4 a^Clk ! 5:<^lfi$^ik* { SI*Uv^ HR 

[0024] Mz®7 tc^-ti d fc, y-bffiHbBLht 
^JICVD ffitc4 0^ a H H ^yay^&^L,fd*. Cico 
^ISft^yayJiSRiE IC4 0JDIL.T, y-MBS9 

m&th. £ofc*iBjs*fcRiE tioy-MMUw 

[0025] ^^128 ^-f4 0 fc. y- h^ffi9 £ V 
^.^k LT, NMOSFET jftftRfeJfc 'J yfcjffiRWtCf 

SALT, n ay-^fB«io. n HHMyjR«n^» 

jfMiAtTs p gy-xiRMi2. p m\/4 y®tm 
*jm#t>. cot*8oo xm&<om&mz^^xT-mn 
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[0026] »:teH9fc*t ioic. ^SK^'J^I? 
^M»rifWJiiaie*ftitl4SrCVD ®cJ:0»J«Lfca. i 
OJBiaieiMll4C4HIBFEI1B«titt* 
^fcHJP-f*. ftftC. giB&A lffi&oWIIR&tfcflt 

y-*l»7, HMvtSlSSMU. «BMfch9 
[0027] *$0mz&1xX* 3lo5g 9£#»e>Sij| 10 

[0028] ^ts^Tiisisfcsoi ffimtmm 
lesftwcasiGeiB ^Mt « hu tsoi jb t mmwmzm 

-fMeWUv+ytrilitf* NMDSFET 20 
[00 2 9] (HM0I2) 01 OfrfcHl 2fcL *«W 

was 2 <oststtncft & *m#m&nw£im &*-t #x 
[0030] s5r«**wi fcuftiimffwaikWiW 

iSiJi. SOI auasrfflffix^^^/wrn-t^fc.tij^ 

m-h&x'hh. 30 

[003 1] ifrfB 1 0 \,Zfy,t X 0 3lffi(;:l6{i$8 

J:9J*320nrilAa#AffSi|R2 £»j8-f*. 
coa«^piJx{fmmjFSrfflV^TN2#fflm+T"600 'CSS 

» & . B 1 2 tefcSlttfflaiMM: h7yy^ ^<0«JSSr 
Srt. 40 
[00 3 2] (KttH3)H13^B15tt. 
OS 3 a£ttffl(cfl&3^^aS&#& 

[0033] Kamtm i h*j »t*¥3»ttssBi:*ttrt- 

Att. S^X-yf-y^ffl^TNMOSFET &tfPMQSFET £ 

♦S^«»««<0SiGeJ|t. JEfiSM*ttJS<DSiGeJS£|I]- 
S«Lhfc:»Jfc*Sj£t=*>S. 50 
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[0034] Jfe-fH 1 3 K^f «fc 3 (C, SffifcJ9$500n 
■ S£?)SiJI (SOI 1) 2 If SlOOno HjgCOfg&II 
3 Irfl^Sv-'JaySSl SIMM'S. %£Hl4(£j% 

i-j^k. S"y3>-afiiaiB<osiJi2 ta«xvf-> 

0NH(6FE«A?SliKH&5ra S*t. PMOSFET 

ffMmMHWKiooiu w&mmitfh. mtt« 

HmkLXmiE , CDE . jftMtfX.yhl-yf^ 

ro*;w>«9jBUflWfca. 
[0035] iOi -5 itfRCA J6fc*5WCiJfc 

•CT30niagJK<7)SiO.7Ge0.3J14 i:30nngJKcOSi»$riI£c 
LT«iW4. £*>tt*. NNOSFETJBlfi^iaWiaiCli 
91 ->« 9 SM»Si« £ . £ fcPHOSFET JgjftTCftttDQ 
WiJEIlMTOOSiO. 7GeO. 3J1 £^j£-f & £ t tfT'£ 
I. ^CIT-PMOSFET ®^^«il(OSi0.7Ge0.3®S:E 

m±mw\ i n*ufc«3tist FWtcfTJtittK 0 

l 5K**ttWtJ:iftaftb5y^5'OlBfiiiH*jp 
[0036] (MM4)B16*fcBl7&*JV91 

om4 coiijfeCTcfi.&^iSft^a^ji^Sr^-r^x 
lta^&jSu. soi mmwLm<7)4*y&Am*<r> 

[0037] jfrfH 1 6 (CTfcTJ: -9 1, Si£ffil W^SS 

;ttc±9. pmosfet mm?!mmz®i\&'w--yi9 

[0038] mm i nzmt* o iz. maw-* 
m-?x7tixwm<7)4*y&x*'<ft\ sia^i* 

ttAx^U^-iaOKeV. aAft4E17ai-«. ««SS600 
"Ci: Lfc. 

[0039] mzmim^f-yzmzLfzik. mum 
n^a^K-(uiii3 ticommizmm&ismLti 

SOI ^3 w«. 

[0040] ZcrXk<r>JLW.t. Sltfe^l UJt tOSr 
h^^'x^wflUtt*^. Hi 9\iZ.<7>gMtt.Y-yy 

vxfo^-mWiX'hh. n^zawx. phosfet co^-v 

v^cW. iO«Wfc»«K$n«:SiGel4 «4JE»2*»t 
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[oo4M (mm5) 02 0^02 3u, *m 
com 5 <r)mmizfohmwm.<om&m;zm%T. 

mim 1 8 1 pi t ?a* . &«£ifcffl 1 1 

[0042] 4^W)^#igStfggSftffl 1 k±k L 
■CS**j&i. SOI fg&friM^xt^v'-wl^a-te;?. 

smm tmmi. 

[0043] <XtH2 1 ICS* J: 5 fg^BB 2riMJR 
x-yf-y^KJtO-aWUP-f*. &fc02 2t;:*-f 

[ 0 0 4 4 ] <XK0 2 3 l,z^tX o fc. »SSlIi£tt£ 20 
CVD fttci 98S20rag«aOAl(SiK2 ttftfc*-*. 

7Ge0.3Jl4 (OBW ± •)«>»<•* « 
i.JfHBWF«rfflv^TN2»BlW+-C600 •CfU£«ag£ 
fr 0 k , |«Pgi5com« H a H SiM21$-8^k LT#AKSiK 

2 *ejwtr«;fctcJ:9soi ajtsr^s-racik^-c 
zmmit vvwx? ztm?z> zttf-ezi. *m 

[0045] 30 

-£«±£3lr>5g9£SiJS£JH^fcNM0SFET kE«S2ISi 
GelSrfflVMtPMOSFET £&£teJ: <J&£.T'# Sfcto. * 

mi] *%mm 1 oggtfiflcffi s 

[02] mmnft i ogftwcft * ^fwaiwii 

[ is 3 ] i oxjtflfcffi& *mwmm 

[04 ] i <?>mmimzm*mftmmm 

[05] 1 OgttfflCcffi&^ftBKoK 



i o 



3i#a<0#Igtf>»riBB. 

[06] :^omo^0Nc**^flcgiEail 

[07 ] xm&m i conji^fc<si,^^aoig 
[08] *m<Dmicommm&*mimmcom 
[09] i nmmmitmmmfrm 



[010] *^aflom20^ifeffi|(cf*&4 i S(*gB^ 
l3t^^o#lScolgtiB0. 
[0113 2 OUSSCTtc^ 

[012] *«B^»2^tt«|fcff 



[013] . *f6^<0»3«)5aiiWfcfls6^*t(®B» 

[014] *mn» 3 <o&te0ijfc$3>¥$ttss«o 

Wi#8»>SIg«)BiiIi0. 

[015] *mco®3commizi%h*m#mm 

Biffl0. 

[016] *^£0^4 (0HSfe(?iKcf*l>^3l*ga^ 
«5t*ifetf5#IS^miilBI. 
[017] *ftBj]og 4 OgttfflCffi i^«W«6lt<0 

[018] *»W©»4, 50^]5fiPJtffiS^«^ 



[019] #m?>9l40#mMz&&¥Wti£M.n 

[02 0] **^<o* 5<osaisWfc«&^»#ilB<o 
«r£f)&ig^l!lt®0. 

[021] *m<o% 5 ohjsct^ *¥#*ssi*) 

[02 2 ] *!6BJ<0Sf 5Wiafc0lfc««^9fl^lB(7) 
iSi£fri£<D&lflc9M0. 

[023] *%Bjcom 5 <^it0lItC^S^*«cgg^ 

l-y'J3yil; 2 •••SOI J| ; 3-ffilM : 4 -y'J 

«; T-V^WV-V ; 8-^'- hitffcJBI : 9-y 
10-N fiV-*«HHeE.; 11-NfiFW 
4>1B*S: 12-Pav-XfB«; 13-P SKUy 
; 14-llBlffiKR; 1 5-V-X«S ; 16-H 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To form an N-MOSFET 
using a tensile strained Si layer 
and a P- MOSFET using a compression strand SiGe 
layer are formed on the same 
substrate with an excellent matching property, and to 
manufacture a high speed 

and highly efficient integrated transistor having sufficient 
characteristics of 

the above-mentioned two distorted layers. 

SOLUTION: After a part of substrate surface has 

been exposed by providing^r^ 

aperture by conducting selective^tahing on a SOI 
substrate, the SOI layer 2 of 
the SOI substrate and an insulating layer 3, an SiGe 
layer, which is in a 

lattice relaxed state on the SOI layer 3, is formed on the 
surface of the 

substrate by conducting an epitaxial growth process, 
and an SiGe 4, which is in 
a compression strain state on the aperture part, is 
formed. An Si layer in a 
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tensile strain state is formed on the lattice relaxed SiGe 
layer of the SOI 

layer, and it is used as the channel of an N-MOSFET. 
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